INTRODUCTION
The spherical harmonic expansion for the gravitational potential outside the Earth is well-known and given in standard textbooks (e.g., Heiskanen Jeffreys [1976] , and many others). However, what is not given is the corresponding expression for the potential inside the Earth. Instead, the equation for the exterior potential is often downward continued inside the Earth, which can lead to convergence difficulties.
We provide the spherical harmonic expansion for the gravitational potential inside the Earth: the equation satisfies Poisson's equation and converges uniformly. We then use the equation to comment on geophysical measurements of the gravitational constant G made inside the Earth (such as in boreholes and mine shafts) used as tests for nonNewtonJan gravity. We close with a discussion about the free-air gravity anomaly in these experiments and present numerical evidence that the long-to intermediatewavelength gravity anomalies can masquerade as the "fifth force" if not properly corrected for. THE 
EQUATION
Let us fix the origin of our coordinate system at the Earth's center of mass. In terms of spherical harmonics, the mass density p(r) at position r can be written as The local density p(r), and not the average layer density, appears on the right side of (15). Hence it is, indeed, the local density which must be used when integrating (15) to find the variation in g(r) between two depths, as done by , for example. This resolves the abovementioned "paradox." Note also that the effect of the density anomalies in the shell above the experiment location is expressed in the quantity P. The density anomalies inside the sphere of radius r are absorbed in the Ct, coefficients, which are for the entire planet, in the quantity Q.
Rearranging ( 
SUMMARY
We have derived a spherical harmonic expression (equation (15)) for the gravitational potential inside the Earth. It formed the basis for our study on the importance of largescale gravity anomalies on measurements of G made inside the Earth. We did not set up (15) as a general new method in non-Newtonian gravity studies, nor did we attempt to provide corrections for specific sites. Rather, our more modest goal was to determine whether the long-to intermediatewavelength gravity anomalies of the global field can affect the measurement of G at the level reported for nonNewtonJan gravity. To obtain the answer to this question we constructed a specialized Earth model whose gravity field is the nonhydrostatic part of the GEM-10C gravity field. Since this field has only a limited number of spherical harmonic coefficients (up to degree 180), all of the series appearing in our equations converge. We find that, for this model, the correction P(r) = Po(r) + P(r) in (18) is unimportant for the wavelengths considered. However, we did find that the free-air gradient embodied in Q(r) in (18) can affect the measurement of G at the level reported for non-Newtonian gravity. This emerged from a statistical study.
This result led us to enquire as to whether the free-air gravity gradient can be responsible for at least some of the reported non-Newtonian results. A survey of the literature indicated that this is indeed a possibility. We therefore urge caution in interpreting G measurements made inside the Earth as evidence for non-Newtonian gravity until the gravity anomaly problem is resolved.
